of the subject's condition from minute to minute. Every care was taken to thoroughly carry out this plan. The author acted entirely as manager of the cylinders, and took no note of the patient. Dr. Jack confined his attention entirely to the patient, and since the two cylinders were painted the same colour, and recognisable only by a private mark, Dr. Jack was throughout unaware of the gas which was used at any given minute, and, moreover, remained in ignorance throughout the whole experiments of the nature of the gas giving rise to his observations.
A record of the respiration curve was taken by means of a Marey's stethograph (D) connected with a recording tambour. In normal respiration there is a balance between the amount of haemoglobin circulating in the whole of the alveolar capillaries and the oxygen in the whole of the alveolar sacs. That is to say, we may assume that, practically, for unit area of surface there is sufficient oxygen to satisfy the haemoglobin circulating through that area, and the total area of surface balances with the total haemoglobin present and with the normal oxygen tension.
In asphyxia there is still no disturbance of this balance. The capillaries may be crowded, but still the oxygen tension in pure air is sufficient to satisfy the bulk of the haemoglobin present and if an inspiration of pure air be allowed the haemoglobin in the two lungs seizes the necessary amount of oxygen and carries it to the tissues.
With regard to passive congestion. In cardiac disease the real cause of the dyspnoea is not insufficiency of oxygen, but inability of the heart to pass the haemoglobin onwards with sufficient rapidity.
" Since the blood is not being pumped through the lungs with regularity, the relation between the respiration and circulation is consequently lost, and the breathing becomes irregular." " The difficulty is in the blood meeting the air." 2 So that here, even although the alveoli be filled with pure oxygen, the weakness or insufficiency of the heart prevents the haemoglobin meeting it with normal rapidity. But the balance between the total oxygen in the alveoli and total haemoglobin in the alveolar walls is not disturbed; the fault lies in the slowness of removal of the haemoglobin when it is satisfied, and consequent retardation of oxygen supply to the tissues. We have diminished respiratory surface, but a heart which is capable of carrying on a fairly good circulation. The sound portions of the lungs must endeavour to cope with the extra work caused by the diminished area, for the circulation in the lungs must equal the systemic circulation in volume. A large supply of haemoglobin passes through the now restricted area, and it may be that it passes too rapidly for complete oxygenation. It cannot stay long enough, and some haemoglobin goes away unsatisfied; for the total pulmonary circulation is here equal to the systemic circulation, but owing to the diminished area it is deficient in function ; whereas, in passive congestion, the pulmonary circulation is retarded, but is not deficient in function?i.e., the oxygen is absorbed by the haemoglobin, but the latter does not reach the tissues fast enough. In other words, and briefly, in passive congestion the fault is extra-1 I think I am entitled to make the statement that the capillaries are blocked. In the new edition of the work on Pathological Anatomy and Histology by Delafield and Prudden, the following two statements occur, the one under " Pneumonia," the other under " Dilatation of the Heart" :
?"In spite of the pressure on the walls of the air spaces, the blood-vessels in their walls remain pervious" (p. 361). "Acute exudative inflammations and acute pleuritic exudations, by rendering a large number of vessels suddenly impermeable to the blood current, may produce sudden stasis in the pulmonary artery, and dilatation of the right heart" (p. 401 In this particular experiment air from a cylinder is the gas used.
The rabbit was placed in the respiration chamber (R, Fig. 5 
